ABSTRACT A 48-year-old man with severe pectus excavatum presented with incapacitating supraventricular tachycardia, paroxysmal in nature and invariably provoked by exercise. During mild supine leg exercise on a bicycle ergometer an abnormal increase in right heart pressures, particularly in the right atrium, was observed, followed immediately by supraventricular tachycardia. The latter was also shown during upright exercise on a treadmill. Operative correction of the deformity led to complete relief from the dysrhythmia and a normal haemodynamic response on exercise. The pre-and post-operative studies lend support to the conclusion that the sternal depression was the most likely cause of the cardiac abnormality.
Pectus excavatum, a congenital deformity of the anterior thoracic cage, is not commonly accompanied by cardiopulmonary symptoms. Surgical correction of the deformity is usually undertaken for cosmetic or psychological reasons (Naef, 1976) . We report a patient with severe pectus excavatum who presented with supraventricular tachycardia repeatedly provoked by exercise. Haemodynamic and exercise studies were done before and after correction of the deformity. We do not know of any reports giving insight into the mechanisms affected.
Case history
A 48-year-old man with about a five year history of palpitations, brought on almost always by exercise, presented with supraventricular tachycardia, which had become incapacitating during the previous three years. Elsewhere associated with the slightest exercise, efforts were made to provoke the symptoms by various forms of physical activity in a controlled setting. Electrocardiographic diagnosis of the dysrhythmia had already been established during his first visit to the outpatient clinic when supraventricular tachycardia was seen after gentle knee bending. In order to exclude the effect of drugs on the electrocardiogram all medication was stopped. The dysrhythmia was reproduced on two different occasions in the outpatient clinic after a similar type of gentle exercise. Moreover, during a 24-hour ambulatory tape recording of the electrocardiogram, several periods of supraventricular tachycardia were seen that coincided with the different forms of activities the patient had undertaken during that time including going upstairs, walking in the street, and straining at stool.
For an objective assessment of effort tolerance, the patient walked on a treadmill following the multistage principle of exercise testing (Bruce et al, -1963 (table 2) Compared with preoperative levels, there was a global reduction in the right heart pressures after operation both at rest and during supine leg exercise. The most conspicuous change, however, was observed in the right atrial pressure. Before operation, during mild exercise (25 Watt for three minutes), the pressure rose steeply to a mean of 16 mmHg (2-14 kPa) accompanied by a heart rate of 160/min, while the patient was still in sinus rhythm. During the immediate recovery period a supraventricular tachycardia (170/min) was observed, which reverted spontaneously to sinus rhythm in the next 15 minutes. After oper-P A Majid, B S Zienkowicz, and J P Roos 4) . The contrast agent seemed to persist transiently at the site of maximum depression before flowing into the right ventricle. After operation no hindrance to the flow of the contrast agent was seen.
Discussion
The possible role of sternal deformity in the pathogenesis of dysrhythmia in this patient was confirmed by the subjective and objective improvement shown after correction of the deformity. The patient is now completely symptom free and able to undertake his normal daily activities without any discomfort.
The mechanism by which the change in cardiac rhythm was brought about is purely speculative. Evidence for mechanical cardiac compression as the most likely factor was provided by the haemodynamic and the related studies. The abnormal rise in pressure in the right atrium and the superior vena cava during exercise may have stimulated the receptors, which reflexly cause cardiac acceleration by inhibiting the vagus and by stimulating the acceleration centre and fibres, or the activation of the so-called Bainbridge re- 
